ABSTRACT
INTRODUCTION
In recent years, chaos and hyperchaos generation, control and synchronization has become more and more interesting topics to engineering. Therefore, various controllers have been proposed to achieve the stabilization of chaotic systems [3] [4] [5] [6] [7] [8] [9] . In [10] , the output regulation problem for the Sprott-G chaotic system (1994) has been studied in detail. The tracking of constant reference signals problem for the simplified Lorenz chaotic system has been presented in [11] . [12] has derive state feedback controllers for the output regulation problem of the Sprott-H chaotic system (1994).In [13] , active controller has been designed to solve the output regulation problem for the Sprott-P chaotic system (1994) and a complete solution for the tracking of constant reference signals (set-point signals). In [14] , the tracking of set-point signalsfor the Sprott-F chaotic system has been derived. Active controller has been designed to solve the output regulation problem for the Sprott-K chaotic system [15] .sliding controller has been designed for the global chaos control of chaotic systems [16] .The adaptive generalized backsteppingmethod was applied to control of uncertain Sprott-H chaotic system in [17] .
The rest of the paper is organized as follows: In section 2, a new 3D chaotic system is presented. In section 3, the generalized backstepping method is studied. In section 4, stabilization of new chaotic systems is achieved by generalized backstepping control. In section 5, tracking reference input of new chaotic systems is achieved by generalized backstepping control. In section 6, Represents simulation results. Finally, in section 7, Provides conclusion of this work.
SYSTEM DESCRIPTION
Recently,Congxu Zhuet al constructed the new 3D chaotic system [18] . The system is described by.
Where = 1.5, = 2.5, = 4.9. Figure 1 and Figure 2 are shown the chaotic system (1). 
GENERALIZED BACKSTEPPING METHOD
Generalized backstepping method [7] [8] [9] is applied to nonlinear systems as folloẇ
Where ℜand = [ , , ⋯ , ] ℜ. Suppose the function ( )is the lyapunov function.
( ) = ∑
The control signal and the extendedlyapunov function of system (2)are obtained by equations (4),(5).
STABLIZATIONOF NEW CHAOTIC SYSTEM
The generalized backstepping method is used to design a controller. In order to control new hyperchaotic system we add a control inputs to the second equation of system (1).
Stabilization of the state:the virtual controllers are as follows.
( , , ) = ( , , ) = 0
The control signal is as follows.
The Lyapunov function as ( , , , ) = + +
The gain of controllers (8) was selected. = 10 (10)
TRACKING OF NEW CHAOTIC SYSTEM
Let, we add the control law , and let ̅ = − ( ).Where is the output of system and ( ) is the desired refrence. The equation (6) would be converted to equation (11), as follows.
Stabilization of the state: In order to use the theorem, it is sufficient to establish equation (12) .
According to the theorem, the control signals will be obtained from the equations (13).
And Lyapunov function as
we select the gains of controllers (13) in the following form = 10, = 10 (15)
NUMERICAL SIMULATION
This section presents numerical simulations new 3D chaotic system. The generalized backstepping method (GBM) is used as an approach to control chaos in new chaotic system. The initial values are (0) = −1, (0) = 5, (0) = −6. Figure 3 shows that ( , , ) states of new chaotic system can be stabilized with the control laws (8) to the origin point(0,0,0). Figure 4 shows the control law (8) to the origin point(0,0,0). Figure 5 shows that ( )when the system tracksthe ( ) = 1. Figure 6 shows that ( )when system tracksthe ( ) = sin( ). 
CONCLUSIONS
In this paper, a new 3D chaotic system was controlled in two participate sections; stabilization and tracking reference input. This control scheme of new system was achieved by generalized backstepping method. Backstepping method was used only to strictly feedback systems but generalized backsteppingmethod expand this class. 
